The first part of the report looks at historical and recent trends in manufacturing. It looks at the contributions of export-led manufacturing to economic growth, how technology (manufacturing 3.0) spurred the fragmentation of production and the creation of global value chains, the rise of China as the 'world's factory' and the recent patterns of de-industrialization in many developing countries. The second part then looks at possible future trends based on how new technologies may shift the sources of comparative advantage, and how increases in demand for customization and speed, the maturing of GVCs, as well as agglomeration externalities in the ecosystem of certain subsectors will affect the location of production. While any forward looking discussion is inherently speculative, the aim is to identify possible challenges and opportunities for developing countries so as to help them position themselves now. The last section then looks at the policy agenda and how policy recommendations regarding innovation, regulatory reform, trade and targeted approaches to industrial competitiveness could be informed by changes in technology and globalization.
I. MANUFACTURING AND DEVELOPMENT: HISTORICAL CONTEXT AND RECENT TRENDS

1.
The first chapter will focus on three questions:  First, over long periods of time and across space, what has been the historical relationship between manufacturing and economic development?
 Second, how has the global manufacturing landscape changed due to changes in technology (e.g. expansion of ICT) and globalization (e.g. evolution of GVCs, China's entry to the WTO), especially with regard to the period between 1990 and 2015?
 Third, why pay particular attention to manufacturing: what are the characteristics traditionally associated with different types of manufacturing that can have prodevelopment impacts -and are they now being seen in other sectors?
2.
Manufacturing-led development -the hitherto dominant development paradigm -has been associated with some of the biggest development gains in history. 2 Technological change, driven by the steam revolution, and the resulting decline in trade costs spurred the Industrial Revolution from the late-1700s to the mid-1800s, led to a significant boost in growth among early industrializers. 3 The earliest industrializers in Western Europe and the United States registered rapid rates of per capita income growth of 1.0 and 1.3 percent over the period 1820−1870, compared with close to zero in other regions such as East Asia and Latin America (Figure 1 ). It was industrialization again that drove the catch-up of fast followers to the early industrializers. Starting in the late 19 th century in Japan and then spreading to other parts of East Asia during the 1960s and more recently China, the adoption of manufacturing technologies and embrace of globalization helped spur economic growth and convergence. China, Republic of Korea and Thailand experienced high rates of per capita income growth between 1970 and 2010, which coincided with a significant increase in the share of manufacturing in employment and value-added (Figure 2 ).
3.
Not all countries benefited equally from industrialization, but most countries that reached high-income levels did so through manufacturing export-led strategies. Economic history demonstrates that, by and large, "industrialized" continues to signify "rich." Those that led the Industrial Revolution are now among the richest economies in the world and the "East Asian miracle" provide a more recent example of the success of the manufacturingexport-led model. 4 Yet, not all countries that attempted industrialization were successful in climbing up the income ladder. Efforts to industrialize without openness, for example through import-substitution, led to many costly failures. Some countries saw progress stall after a transitory pick-up of economic growth, such as in Latin America (Agenor and Canuto 2015) . Others, such as in Africa, never managed to break into manufacturing production by taking 2 In what follows, the term "industrialization" refers to manufacturing only. 3 Data for this paragraph is based on the Madison project (Bolt and van Zanden 2013) . 4 See World Bank 1993; Rodrik 1994; Leipziger 1997; Stiglitz and Yusuf 2001; Quibria 2002. advantage of global value chains. There are only a few examples of countries that reached high-income levels without developing a manufacturing base -either through natural resource extraction or the exploitation of specific locational or other advantages.
4.
More recently, the ICT revolution and trade liberalization helped spur global production fragmentation, thereby creating new opportunities for manufacturing exportled growth. The ICT revolution in the 1990s (Figure 3 ) enabled the fragmentation of production in global value chains (GVCs). This meant that developing countries, owing to the availability of low-cost labor, could become centers of manufacturing production by specializing in labor-intensive parts of the value chain. The integration of developing countries into GVCs and the spread of FDI was also associated with some dramatic reductions in tariff barriers which enabled the import of key intermediate inputs from abroad. Many countries in Latin America and the Caribbean, Africa, and Asia implemented a wide set of reforms including unilateral tariff reductions (Figure 4) . Further, the transfer of technology, knowledge and ideas from lead firms in advanced economies to GVC participant firms in developing countries increased the productivity of the latter. In fact, this diffusion of ideas enabled late industrializers to grow more rapidly because it took other countries, such as the Republic of Korea, decades to develop these capabilities domestically (Baldwin 2011) . 5 This perspective suggests that foreign direct investment (FDI) has played a key role on promoting income convergence between countries.
5.
These changes in comparative advantage combined with labor-saving technological change may have also had sizeable, but diverse, effects on labor outcomes. These effects are translated in terms of the number of jobs created across workers with different skills, as well as their relative earnings, i.e. wage skill premia, consequently affecting income inequality within countries (Acemoglu, 2003; Cruz and Milet, 2017) . In addition to the transfer of technologies and management practices to local firms in developing countries, deeper global integration through trade and FDI links have created high-paid jobs, notably by creating backward and forward linkages (Gorg and Strobl 2001, Javorcik 2015) . At the same time, new labor-saving technologies have typically come to developing countries from advanced economies through trade and FDI largely in the manufacturing sector, thereby highlighting the transfer of skill-biased technical change. Compared to the acquisition of existing assets (M&A), Greenfield FDI -which primarily entails investment in new capital assets -is more likely to play a key role in job creation (Calderon, Loyaza, and Serven, 2004) .
6.
Over time, however, global production fragmentation has also coincided with the geographical concentration of manufacturing activity among a handful of countries. High-income countries show a relatively stable share of the manufacturing sector in value-5 It is worth noting that the production of manufactured goods typically represents a very small share of total value added in many GVCs, much of which is accounted for by upstream and downstream services. added between 1970 and 2014 ( Figure 5 ).
6 When taking into consideration global manufacturing value added, however, it is observed that present day advanced economies, such as the USA and those in Western Europe, experienced a decline in their share. This change is mostly explained by an increase in the share of value-added by Asian countries; the case of China is particularly noteworthy, having moved from less than 1% in 1980 to about 20% of global manufacturing in 2014 ( Figure 6 ). This reflects the rise in competitiveness of Chinese firms attributable, at least in part, to changes in the business environment, China's accession to the WTO in 2001, and the attraction for MNCs of locating close to such a large and growing market. Consistent with the shift of production, the number of jobs in manufacturing sector globally are also increasingly concentrated in export driven Asian economies (Figure 7 ).
7.
The growing importance of Asia, particularly China, in global manufacturing has likely affected the comparative advantage of other countries. Empirical evidence suggests that the rapid expansion of Asian economies in global manufacturing has had important effects on patterns of specialization, innovation, productivity, and employment across countries (David, Dorn, and Hanson, 2013 , Bloom, Daca, and Van Reenen 2016 , Hanson and Robertson, 2008 . For example, the vast expansion of China's exports in low-skilled labor-intensive manufactures, owing to its size and distinctive endowment structure, market reforms, and accession to the WTO in 2001, has likely affected the comparative advantage of other countries -towards /resource-intensive primary production in developing countries and skill-intensive manufacturing/services in developed countries. For developing countries, this is likely to be a key influence on their industrialization prospects and their capacity to converge towards highincome countries (Romer 1990 ).
8.
Many developing countries are, in fact, experiencing premature deindustrialization. The share of manufacturing employment and value added appears to be peaking at earlier levels of per capita income than in the past (Figure 8, Dasgupta and Singh 2007, Rodrik 2016) . Asian countries have been largely insulated from these trends, while Latin American countries have been especially hard hit. This "premature deindustrialization" may have been driven by the fact that manufacturing output and employment saw a discernible shift towards Asia, starting in the 1990s. The commodity boom triggered by industrialization in these countries helped fuel growth for commodity exporters, but also dampened their manufacturing competitiveness. Therefore, many resource-abundant developing countries experienced a decline in the share of manufacturing in GDP as a result of both competitive pressures and the commodity pull. Last, but not least, premature deindustrialization may also reflect the fact that service activities that were earlier subsumed in manufacturing value added were subsequently accounted for as service sector contributions to GDP due to manufacturing firms had become more specialized in their core activity.
9.
This is potentially of concern because the manufacturing sector has traditionally been associated with higher productivity compared to other sectors. The manufacturing sector is typically more productive than other sectors of the economy 7 because it produces tradable goods, facilitating scale economies, technology diffusion, greater competition and other spillover effects (Rodrik 2015) . At the same time, it can first absorb a substantial part of the economy's low-skilled labor 8 and thereafter place the labor it employs on a productivity path that rises up to the global frontier (Bartel and Sicherman 1998) owing these prodevelopment characteristics that enable 'learning-by-doing'.
9 Therefore, the association between high rates of economic growth and the increasing share of manufacturing in value added and employment may reflect (a) higher relative productivity growth in manufacturing and/or (b) a reallocation of resources from other sectors to manufacturing, which can be an additional source of productivity growth even in the absence of any productivity growth within sectors.
10.
At the same time, the features of manufacturing that were once thought of as uniquely special for development might be increasingly shared by other sectors, especially in services. Manufacturing is not monolithic and its development contribution differs significantly across industries and firms. The boundaries between sectors are becoming blurrier. Other activities can share the same attributes that made manufacturing a powerful vehicle for development. Currently, a globally competitive agri-business sector involves a complex system of innovation, the use of technologies such as ICT and the need for efficient logistics and marketing services for delivering just-in-time production (Yonazi et al. 2012; Deichmann, Goyal, and Mishra 2016) . Similarly, the assertion that productivity improvements in services are harder to achieve than in manufacturing may no longer be true for certain service activities. For example, large firms in the service sector, such as Google, Facebook, Alibaba, and Uber, demonstrate attributes such as the development, diffusion and use of technology, scale economies, international tradability and spillover effects across firms and sectors.
11.
Yet, the potential of the services sector to absorb unskilled labor and then place it on a high productivity trajectory may be limited by countries' endowments. Evidence suggests that countries starting from lower labor productivity in the service sector grew faster than those with higher initial labor productivity in that sector (Kinfemichael and Morshed 2016) . This relates to the fact that new ICT technologies, international tradability and increased competition, especially since the 1990s, were no longer within the exclusive domain of manufacturing. Yet, this 'catch-up' growth may be less relevant for unskilled workers who cannot be absorbed by high-end service activities -finance, information technology, accounting and legal services -without substantial investment of time and resources. In other words, without sufficient human capital, there are limits to how much labor can be absorbed in highly skill-intensive service sectors. At the lower-end, evidence from India suggests that similar workers 10 earn less in wholesale and retail trade, hotels and restaurants, transport and community and personal services compared to industry (Nayyar 2011) . Similarly, a Brookings Report shows that lower-wage workers in manufacturing earn about 11 percent more than their peers in other sectors, while high-wage workers earn just 4 percent more. There is also the question of the extent to which many high-end services can growth without a manufacturing core.
Background work/methodology
12.
The historical relationship between manufacturing and development will be assessed through a review of the literature. This includes the well-established literature on structural change based on the experience of now advanced economies (Kaldor 1966 , Baumol 1967 , Clark 1960 , Kuznets 1971 as well as more recent evidence on the 'specialness' of manufacturing as reflected in unconditional convergence of the sector's labor productivity across countries (Rodrik 2013) . Another relevant strand of the literature highlights the discussion on productivity differences between sectors and the decomposition labor productivity growth in order to identify the contribution of gains within sectors versus those associated with workers moving from low-productivity to high-productivity sectors (McMillan, Rodrik, and Verduzco-Gallo 2014).
13.
The evolving global manufacturing landscape will be documented by a range of descriptive statistics and further statistical analysis. This includes the analysis of how the manufacturing sector's absolute size, share in total value added and employment within countries, and the share in global value added and employment has changed over time for different countries and regions. The analysis will then be extended for different manufacturing industries.
11 This differentiation across industries and countries will also be explored in terms of FDI patterns. The same holds true for trends in exports, where the chapter will analyze domestic value added in gross exports to provide a more accurate description of trade in tasks. There is the possibility to further assess manufacturing export performance and the product space by adapting measures of 'complexity' based on the MIT Atlas of Product Complexity to use data on domestic value added in exports rather than gross exports.
14.
The chapter will also provide empirical evidence on the effects of China's global integration on patterns of specialization in manufacturing. Empirical evidence suggests that China's opening lowered the share of labor-intensive manufacturing in the sum of laborintensive manufacturing and primary output in other developing countries (Wood and Mayer 2011) . Other studies suggest that countries with higher initial education levels experienced faster value-added and employment growth in schooling intensive manufacturing industries during the 1980s and 1990s. The analysis will follow the empirical methodology in Ciccone and Papaioannou (2009) to identify the effects of competition with China on the relationship between factors of production (e.g. labor and human capital) and specialization of manufacturing, based on jobs, value-added, productivity, and exports. There is a two-step identification strategy -the identification of sectors that are more skill-intensive, and subsequently the analysis of whether countries with high initial education levels grew faster in schooling-intensive manufacturing sectors given China's deeper global integration in the early 2000s.
15.
Further, the chapter will extend the literature on premature industrialization. In his analysis of premature deindustrialization, Rodrik (2016) gauges the effects of common shocks felt by the manufacturing sector in each of the time periods since the 1960s by introducing time dummies for each decade. We will first update this analysis to include the latest available data and then explore whether a number of possible covariates can explain away the statistical significance of the decadal time dummies. These covariates include the share of working age population, education, trade, competition with China, ICT etc.
12 Further, the importance of increased 'contracting out' from manufacturing to services as a contributing factor to 'premature deindustrialization' will be assessed through an accounting exercise that decomposes the growth of services value added into changes in intermediate demand 13 based on national "use" (input-output) tables for over 40 countries included in the World InputOutput Database (WIOD).
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16.
In addition, the chapter will analyze the effects of greenfield FDI across the manufacturing and service sectors on labor market outcomes. The analysis aims to compare manufacturing FDI versus services FDI and analyze their effects on productivity and labor market outcomes. Although the effects of FDI on income inequality has been widely studied, this analysis will attempt to understand the heterogeneous association of FDI across different sectors with inequality between and within countries. First, it explores the association between growth in GDP per capita (and productivity) across countries and cumulative FDI flows between 2003 and 2013. Second, it analyzes the effects of FDI on within country income inequality through returns to education.
15
12 This exercise will use data from Groningen Growth and Development Centre (GGDC) 10-Sector Database, UN Population Projections (2015), Barro and Lee (2013) , Industrial Development Organization (INDSTAT), harmonized household and labor-force surveys from the International Income Distribution Database (I2D2), and UN from WITS. 13 The change in the input usage of services in agriculture, the change in agriculture value added given the initial input usage of services in agriculture, the change in the input usage of services in industry, the change in industry value added given the initial input usage of services in industry, the change in the input usage of services in services, the change in services value added given the initial input usage of services in services. The residual therefore corresponds to final consumption. 14 It contains data for 35 ISIC industries, including agriculture, mining, construction, utilities, 14 manufacturing industries, and 17 services industries. 15 This exercise will use several data sources. It combines data from the World Bank's International Income Distribution Data Set (I2D2) which contains harmonized household and labor surveys, with data on trade flows
17.
In order to explore the heterogeneity within the manufacturing and service sectors, the chapter will develop a typology with reference to a set of pro-development characteristics. This includes scale economies (share of large firms), on-the-job learning (share of firms with formal training programs), tradability (direct exports-to-sales ratio), linkage effects (indirect exports-to-sales ratio), labor intensity (employment elasticity of output), capital intensity (capital expenditure per employee), skill intensity (years of schooling), innovation (the share of firms that introduce new products, use new methods of production and contribute to R&D spending), technology diffusion (share of firms that use a licensed technology from a foreign-owned firm) etc. 16 The statistical analysis will be based on the (latest available) World Bank Enterprise Survey for Brazil, China, India, Russia, China and Egypt as these countries have the survey representative at most disaggregated industry level.
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In doing so, it will categorize each of these industries as 'low', 'medium' or 'high' along the entire range of attributes considered.
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II. Manufacturing and Development: The Changing Landscape
18.
The second chapter then shifts gears and looks forward, exploring what the implications of changing technology and globalization could be in shifting the sources of comparative advantage for production. The first section will examine what the trends could be, with the second then looking at their implications in terms of challenges and opportunities for developing countries in terms of the geography and job intensity of production. It will address the following questions: a. What are the key trends in technology and globalization that will likely affect the manufacturing landscape over the medium to long term? How do they interact with other global trends (e.g. demography, urbanization, climate change)? b. How are these trends affecting the geography of production and its labor intensity? c. How will differences across sub-sectors and country capabilities affect the prospects of manufacturing led development?
19.
Given their past importance, trends in technology and globalization are likely to be key trends that will profoundly affect the future of manufacturing. Technology and globalization have been the basis of the expansion of manufacturing activity over time and and trade policies from World Integrated Trade Solution (WITS), data on value-added an productivity from Penn World Tables (PWT) , and data on FDI projects from fDi Intelligence. The identification strategy relies on variation in Greenfield FDI across sectors within the same location 16 It should be recognized that there may be military strategic interests in having some domestic manufacturing capabilities too. 17 (i) basic metals & metal products (ii) fabricated metal products (iii) non-metallic mineral products (iv) food (v) wood products (vi) plastics and rubber products (vii) leather products (viii) garments and textiles (ix) furniture (x) chemicals and chemical products (xi) electronics and communications equipment (xii) machinery and equipment (xiii) motor vehicles (xiv) construction (xv) hotels and restaurants (xvi) IT Services (xvii) wholesale and retail (xviii) services of motor vehicles (xix) transport and communications. 18 The methodology follows Nayyar (2013) . The McKinsey Global Institute (2016) also developed a similar typology, but it analyzes industries only within manufacturing and based (almost) exclusively on the United States.
across space. Yet, as will have been documented in Chapter 1, these two factors have recently contributed to a slowing pace of structural change and industrialization as well as even deindustrialization in many developing countries. Looking ahead, the technology and globalization trends themselves are expected to be subject to considerable change. A key question will be whether trends in technology and globalization will further weaken the industrialization prospects across a broad range of developing countries or whether they will create new potential to boost manufacturing output and exports and leverage them for growth.
20.
Emerging technologies and their increasing rates of adoption are creating new product lines and transforming manufacturing processes. Technological advances are provoking a new Industrial Revolution through the integration of cyber, physical and bio systems (OECD 2016a , WEF 2016 , UNIDO 2016 . Their impact is felt in the creation of new product lines, such as in smart connected products (product Internet of Things-IoT), wearable tech, autonomous vehicles, bio-chips and -sensors, advanced energy storage technologies and new materials. Importantly, the impact is also felt through improved processes through greater efficiency, quality, and customizability of the manufacturing process, such as through industrial automation and advanced robotics, digitalization and internet-based systems integration (factory IoT) and additive manufacturing (3D printing). While not all these technologies are new (robots and 3D printing have been around for decades and IoT builds on ICT legacy technologies), cost innovation, software advances, and evolving business formats and consumer preferences are fueling adoption. The use of these new technologies, not only in advanced goods but also in the production of more traditional manufactured goods, could have significant impact in shifting which locations are attractive for production.
21.
The new technologies are being rolled out in an evolving global setting, with the pace of globalization taking a turn that may affect the prospects of export-led manufacturing. Globalization, as manifested through freer cross-border flows in trade, capital, and ideas and the concomitant growth of global value chains (GVCs), has been an important driver of export-led manufacturing. Yet, the pace of globalization appears to be slowing. Following decades of rapid growth, diminishing returns have likely set in with global supply chains having reached a stage of maturity (Constantinescu, Mattoo, and Ruta 2015; Ferrantino and Taglioni 2014) . Moreover, protectionist forces are on the rise among a wide range of countries seeking to either re-industrialize, upgrade or industrialize their economies and manufacturing sectors. Autonomous technological forces and the global search for efficiency, market potential and resource availability are supportive factors in this respect.
22.
The future manufacturing landscape will be influenced by many other trends, including demographic change, urbanization and climate change. Developing economies will be responsible for much of the growth of the global labor supply in coming years, potentially improving their comparative advantage in labor-intensive manufacturing production (World Bank 2015a). Urbanization, which is proceeding rapidly in many developing countries could also boost manufacturing demand -and through agglomeration and localization effects could foster more production (Beeson 1987; Morosini 2004) . Perhaps more importantly, greater urbanization can foster the exchange of ideas and attract talent since centers of innovation tend to be urban areas (Malmberg and Maskell 2002; Padmore and Gibson 1998) . However, urbanization is also raising a challenge, particularly in Africa and South Asia, where it is occurring at lower levels of income and without the same low-skilled manufacturing jobs available to absorb the growth labor force. Currently, many are employed in low productivity services, in some cases having structural change being associated with lower productivity. The labor dimension is the priority for many policy makers in these countries (World Bank, 2012) . Finally, climate policy, like the Paris Agreement, will create incentives to produce new and different technologies and manufactured goods (World Bank 2010 and 2015b).
23.
These other trends are likely to underpin continued strong global demand for manufactured goods. During the course of the 20th century, per capita material consumption in the U.S. rose from 1.9 tons to 12 tons. The per capita consumption of material products mostly produced by the manufacturing sector is lower in middle-income economies and far less in low-income ones. Thus we can expect a volume boost on the demand side as developing country populations expand and urbanize, incomes rise and material standards of living continue to converge (Kharas 2010; WEF 2012) . Markets for lower quality lower priced manufacturing goods are also likely to remain for years to come; markets that are less susceptible to be replaced by higher end manufactured goods or to be made in smart factories. Local and regional markets, rather than global markets, may be feasible for more lower-income production locations. This should mitigate the medium-term concerns about secular stagnation and flagging productivity growth, especially in the high-income economies. Yet, there are likely to be broad changes in what the manufacturing goods demanded will be. Aging populations, growing middle classes and urbanizing populations will demand different types of goods, while the sharing economy and higher environmental standards may reduce the demand for certain goods. For this report, while it will raise the potential shifts in the composition of demand, the focus is on how the production of manufacturing is likely to be affected.
The Impact on the Geography of Production and Job-Creation Capacity
24.
Even if demand is upheld at the global level, how will the geography of production be affected by the technology and globalization trends? Export-oriented labor-intensive manufacturing activity may well be less easily accessible for developing countries, although local markets for lower quality and low priced goods may remain. At the higher end, some firms may bring historically labor-intensive activities back to advanced economies ("reshoring") or to adjacent countries ("near-shoring") either in response to technological trends making "re-localization" feasible, in response to increased demand for quick turnaround customized goods or trade policy trends resulting in "de-globalization". At the same time, Chinese manufacturers are increasingly turning to automation as a response to dealing with rising wage pressures (Figure 2b ; Standard Chartered Global Research 2016). For example, the Taiwanese firm Foxconn recently replaced 60,000 factory workers with industrial robots in its Chinese factories (South China Morning Post 2015) . China is expected to have more installed industrial robots than any country in the world by 2018, with a third of the global total (IFR 2015) . These recent trends suggest that while some light manufacturing activities may have migrated from China to developing countries with lower labor costs in the past 19 , additional activities may not necessarily do so in the future.
25.
The geography of production is also being affected by the changes in what it takes for locations to be competitive in the global market place. Manufacturing is becoming more services-intensive, provoking a value-added shift from production to services. Given shifting consumer preferences to speed and customization, the traditional manufacturing model of mass production is giving way to production lines that favor mass customization or shorter tailored production runs-both requiring enhanced flexibility afforded by advanced design for manufacturing and assembly and supported by superior logistics. Cheap labor cost as a source of competitive advantage is also giving way to more demanding requirements in terms of skills (shifts from operators to engineers) and the supporting eco-system (for example, backbone infrastructure for IoT and the density of the supply base). And it important to keep in mind that low wages in themselves are not sufficient, even for traditional manufacturing for local markets, when they are more than offset by other costs in the business environment, as remains the case in many Sub-Saharan and South Asian countries.
26.
Technological advances have raised concerns about the job creation capacity of manufacturing and the potential wide-scale displacement of workers by new technologies -an expression referred to as technological unemployment (Mokyr Vickers, and Ziebarth 2015; Bessen 2016; Acemoglu and Restrepo 2016) . Such concerns date back as far as to the Industrial Revolution; yet, two centuries of automation and technological progress have not made human labor obsolete. Several explanations offer themselves. The faster growth and jobcreating effect of technological change has proven to be greater than any labor displacement effect. Automation of some tasks for some occupations have improved productivity, lowering output prices and boosting product and labor demand (Bessen 2015 (Bessen , 2016 . Technological change in the past has also led to the creation of new occupations.
27.
While there will be new opportunities, the current episode of technological change may nevertheless be associated with significant disruptions and dislocations. Emerging technologies in such areas as artificial intelligence, mobile robotics and smart factories are inherently strongly labor-saving by nature in that they are increasingly able to replace cognitive, non-routine tasks that could previously only be done by people (Autor, Levy, and Murnane 2003) . In contrast, earlier technologies could only replace workers doing tasks that were routine and could be codified. Emerging technologies also tend to diffuse and be adopted more rapidly than technologies had in the past (Comin and Hobijn 2010; Brynjolfsson and McAfee (2011, 2014) . As a result, an increasing body of evidence suggests that automation has led to job polarization in both advanced and developing economies, with the tasks in the middle of the skills spectrum most affected (Acemoglu and Autor 2011; World Bank 2016) . 20 In addition, job creation in developing countries may be hampered if such countries were less able to take part in the manufacturing of the future causing a decline in the derived demand.
Differentiating the Impact: Manufacturing Subsectors, Country Capabilities and Activities Beyond Manufacturing
28.
The manufacturing sector is not monolithic and therefore the impact will also differ according to manufacturing subsectors that require different levels of capability. Pharma, bio-tech and nano-tech are typically basic research-intensive manufactures conducted in advanced, urban, knowledge-intensive settings. Fashion garments and accessories, leather goods, cosmetics, jewelry and some food products are design-intensive, typically produced in small batches on short cycles and requiring proximity to consumer markets. Auto, aircraft, and space satellite industries and producers of heavy machinery are ecosystem-intensive, requiring closely-clustered suppliers that can provide inputs on just-in-time basis and work on enhancing technology with lead firms. Semiconductors, microprocessors and PV modules require reliable energy and water supplies and access to excellent transport services in order to bring materials in and to ship high value items out. Garments, footwear, light consumer electronics and household goods require labor-intensive assembly on a large scale and has been slow to automate. 21 Finally, there is the manufacturing that produces: construction materials that are bulky to transport or need to be produced close to construction sites; and chemicals needed by the agricultural sector and food processing industries for example -these are fairly capital-and energy-intensive and tend to be found everywhere. The chapter will look at how changes in technology and global production patterns are likely to vary across these different sub-sectors in their impacts.
29.
The impact of the changing development landscape needs to be differentiated according to country capabilities. Looking ahead, only industries in the last category (e.g. construction materials and chemicals) are likely to remain widely dispersed. All the others are being or will be affected by automation, increasing skill and research intensity, displacement of semi and unskilled workers, servicification, and declining costs of transport. The winners could be the advanced countries (through onshoring) and middle-income manufacturers that have been early movers and have deepened skills and research capabilities, created urban ecosystems, begun building the services sector and have invested substantially in state of the art infrastructure. Should globalization and current technology trends persist, manufacturing could become more concentrated in advanced and upper-middle-income countries with knowledgeintensive metro regions enjoying agglomeration economies. If globalization goes into reverse, trade barriers sprout, and the pace of automation and the evolution of AI slows to a crawl, then the dispersion of manufacturing could continue however, in that sort of world, while GVCs would also start to atrophy.
30.
The impacts on manufacturing spill over to other sectors too. The increasing servicification of manufacturing underscores both the importance of stronger service sectors to achieve manufacturing performance -as well as the service sector offering expanding opportunities itself as a source of productivity growth and jobs. Improving the ICT sector deserves special recognition as it underlies many of the process innovations and can itself be a source of new jobs and products. Agro-processing is likely to grow with increased urbanization and growing middle classes. There is significant scope for new technology to improve the efficiency of production here too, although in this case there is more likelihood of job destruction as labor-intensive work is mechanized.
Background Work and Methodology
31.
Chapter 2 will analyze the changing manufacturing landscape for development in three parts: trends, pathways and impacts. First, it will identify how changes in the technological environment and changes to the patterns and pace of globalization are likely to affect the future of the manufacturing landscape. Other possible drivers will be discussed as well, although with less detail, as will the interaction between the various trends. Second, it will discuss the opportunities and challenges facing developing countries based on how these trends could affect the geography of production and the accompanying job dynamics. Third, it will bring together the identified trends and individual pathways and analyze how development outcomes may be impacted. Such analysis will be conducted under the assumption of a business-as-usual baseline, which will lay the foundation for the next chapter's discussion of institutional changes and policy adjustments that may be warranted in response.
32.
On the technology and globalization trends, the Chapter will bring a number of inputs. It will develop a taxonomy to characterize the space of emerging technologies with reference to their potential impact on product lines and process improvements. Drawing on recent work in T&C on GVCs, ecommerce, FDI and the impact of trade agreements, it will characterize recent trends in globalization, highlighting the maturation of global value chains and the rise in protectionist forces, while also pointing out the untapped potential for further globalization.
33.
The geographical distribution of production and the capacity of the manufacturing sector to generate jobs will have a deeper analysis of China, the country with the largest global share of manufacturing value added. Case studies are being planned on the automation efforts in China together with analysis of the evolution of unit labor costs in China relative to other countries. The extent to which new FDI and exports is shifting across manufacturing sub-sectors will also be examined, particularly the extent to which there is evidence that China is shedding lower value added goods. On labor market aspects, evidence of labor market polarization will be presented, examining whether the pace of skill-biased technical change exceeds the pace of skilled labor supply growth (and thus whether skill premia are likely to rise) -a new manifestation of the Tinbergen race between technology and education. In addition, breaking down occupations into tasks with varying levels of automatability, the approach of Arnzt, Gregory and Zierahn (2016) applied to OECD economies will be extended to cover a broader set of economies to assess the threat of automation.
34.
On the analysis of the eventual development impact, the Chapter will provide illustrative CGE scenarios differentiated across countries and subsectors. Understanding the impact of emerging technologies in manufacturing in developing economies is complicated by deep uncertainty in their trends and interactions. Deep uncertainty is when neither the states of the world nor their probabilities of occurring are known (Walker, Lempert, and Kwakkel 2013; Kalras et al. 2014) . To address this deep uncertainty, the Chapter uses a scenario analysis approach to consider several stylized scenarios that illustrate the possible impact of some emerging technologies on manufacturing ad growth in developing countries. Scenario analysis allows for a way to examine the impacts of possible emerging outcomes without necessarily attributing probabilities to them. The scenarios will range from: one extreme where technological changes diffuse rapidly and are highly labor-saving even as the barriers to trade, capital flows and migration become much lower, to another extreme where technological change and diffusion is less rapid even as the world becomes less open.
III. FORWARD-LOOKING POLICY AGENDA
35.
The third chapter will look at how these potential trends in technology and globalization should inform the policy agenda for competitiveness. It will differentiate where applicable the implications for countries that do not have a substantial manufacturing base to date and those -primarily middle-income countries -that have revealed comparative advantage in certain segments of the manufacturing sector. The chapter will address the following questions:
 Is the bar rising for locations to be attractive for production -not only for innovation and the production of advanced manufacturing goods, but also for the production of traditional goods, including through the use of new technologies? If so, what is the appropriate policy response?
 Does development strategy need to look beyond just manufacturing to focus on improving productivity and moving towards higher-productivity activities, wherever those might be?
 While much of the attention around emerging technologies and changing patterns of globalization has focused on the potential disruptions, what is the scope for countries to prepare to take advantage of new opportunities?
Requirements for locations to be attractive for production
36.
The "bar" for establishing or maintaining competitiveness in global manufacturing will likely be higher in the future for countries across the income spectrum. The quality of infrastructure and logistics services, regulatory requirements, and information flow about markets are becoming increasingly important for better connectivity, which will be key in reducing time-to-market and raising responsiveness to changing customer needs. Property rights and contract enforcement will warrant greater attention to support a production model reliant on outsourcing and highly differentiated tasks. Skill-biased technological change will raise the requirements for high-quality education to meet changing demands. The increasing 'servicification' of manufacturing will require more adaptable firms and workers. Moreover, a commitment to trade openness will remain key even in the face of disruptions due to technological change, in order to avoid efficiency costs and lost opportunities to use new goods coming from abroad.
37.
This rising bar will be relevant for the production of both advanced and traditional manufactured goods. The rising 'policy bar' is expected not only with regard to the production of advanced manufactured goods and/or related innovations, but also in the ability to use the new technologies in the production of traditional manufactured goods (i.e. a smart auto parts factory; a 3D printer to make spare parts). Even using new technologies place greater demands on ICT infrastructure, intellectual property rights, protection and trade in data, and complementary services such as logistics, finance, consumer support etc.
38.
Given that the bar is rising, there is the question of whether targeted policies therefore become a more desirable and/or feasible alternative. The chapter will discuss whether and how emerging technologies and changing patterns of globalization could inform the debates on sectoral and spatial policies. If the policy bar is rising, it may be that much more challenging to meet the requirements economy wide and zones may be seen as the only viable option. Yet, the cost of such zones may be rising if infrastructure and connectivity needs are expanding, and zones already have a mixed track record on efficiency making it all the more important to identify when they are an appropriate solution. There are also greater risks of the zone being an enclave if the gap with non-zone is larger. Further, if firms need a full ecosystem, a zone may not attract sufficient firms. For sector specific targeting, the question is whether sector specific market failures are likely to increase or decrease given the emerging trends in technology and patterns of globalization. The challenge is if change is happening all the faster, such programs may lag market realities. Policy makers also need to be realistic as to how great a technological leap is likely to be feasible. That said, particular market failures in R&D and innovation, information about standards, and coordination failures could provide legitimate grounds for interventions. In addition to identifying market failures, there is also the issue of the likelihood of successful government intervention (Maloney and Nayyar 2016) which may also be affected by the changing economic landscape.
Look beyond manufacturing and sector silos more generally
39.
Rather than focus on 'manufacturing', the attention should be on moving to higher productivity activities across sectors. Rather than emphasize the importance of making "things", the focus should be on economic activities that convey benefits to development. In other words, as we search for ways to sustain productivity growth and job creation, the key may not lie in "what" will be produced so much as the potential of activities' attributes to contribute to broader development processes. Addressing market failures should be the criteria for targeting policies to favor particular activities. While the manufacturing sector has traditionally been associated with pro-development externalities -scale economies, tradability, learning by doing, innovation and technology diffusion -there is a growing list of activities, including many services that exhibit them too. There may also be "pro-development features" these other sectors exhibit that manufacturing activities do not. New opportunities, for example, arise in the new services economy (zero marginal cost, network externalities, platforms for the sharing economy), even if there are also new challenges (data ownership, confidentiality and cybersecurity). Therefore, rather than taking 'structural transformation' narrowly as the movement from agriculture to manufacturing to services, the focus should be on moving to higher productivity activities, whether in the same or different sector.
40.
The increasing interdependence across sectors further emphasizes the need to look beyond sector silos. Success in manufacturing needs supporting services. Similarly, success in agribusiness requires success in agriculture, manufacturing and services. Therefore, it makes little sense to focus on 'manufacturing' alone, even though the policy and business environment to support these other activities is also becoming more demanding.
Manage disruptions and enhance flexibility
41.
As countries adjust to the changing global economic environment, the likely disruptions and dislocations that may result will need to be managed. Much of the attention to date has been on the potential for new technologies to be disruptive, in particular the extent to which workers can be displaced. Certainly, these pose important risks and it is appropriate to design social protection systems and safety nets to minimize the costs of adjustment and to support workers to move to new jobs. Complacency on this reform agenda is a costly option and not only in economic terms. The potential for greater polarization across and within countries has social and political risks, and policy makers will need to look closely at the impact on labor absorption and address distributional impacts.
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42.
At the same time, greater flexibility and an enabling environment is needed to be able to take advantage of new opportunities. Past waves of technology have indeed brought disruption, but also new opportunities. Many new products and new types of jobs have been invented. Beyond worker protections, the agenda needs to be to provide a flexible environment to enable new businesses to start and expand. To be able to pursue new opportunities, countries need to be open to new technologies and business models, and reform and invest in supporting infrastructure and institutions. It also means that there needs to be policies to facilitate economic restructuring and the reallocation of resources (bankruptcy, capital to support new activities that have no physical collateral, new skills and the need for lifelong learning for 22 Some also raise potential general equilibrium concerns that if there are significant job losses, will be able to afford the new goods and services? To date, disruptions of such a magnitude seem highly unlikely. But policy makers should look to ensure there is not a class of people who are excluded from job opportunities in the future.
workers, updated regulation for the new economy, a more innovation-friendly business environment, and updated social protection systems).
Background work/methodology
43.
This discussion will be informed by work in the Global Units in T&C, with the focus on how the trends discussed in chapter 2 change the relative priorities among them for different types of countries as well as new policy areas that are emerging as important:
Innovation and technology diffusion
 I&E Note on Manufacturing 4.0 and its implications for national innovation systems, differentiating across country groups.
 Innovation flagship's lessons on the importance of firm capabilities in enabling firms to adopt and adapt new technologies effectively; stronger capabilities are likely to be increasingly important even as some of the new technologies provide ways of assisting with monitoring processes and targets.
 Summary of lessons on which approaches to encouraging technology adoption are most effective, including which instruments are more appropriate in different country contexts and for different types of firms.
Investment climate
 New information on the policy related drivers of FDI -both market and efficiency seeking  Recommendations on how to foster greater firm linkages to facilitate technology diffusion  Lessons on NQI as well as international standards and platform protocols to ensure interests of developing countries are included
Trade -including ecommerce and trade in data
 Recommendations to support further development of ecommerce and supporting rules in trade in services. In particular, lessons on ICT related policies, including data privacy and security, trade in data and localization requirements  Recommendations for how to improve connectivity, particularly for non-hub locations
Strategy for industrial competitiveness
 Particular attention will be given to ensuring synergies with the new 'industrial competitiveness strategy"
 Insights from the diversification strategy will also be drawn on here.
 Work on agribusiness and tourism can also be featured as examples of nonmanufacturing sectors with potential for many countries as a driver of growth. Key recommendations on green competitiveness will also be mentioned.
44.
The work will not aim to summarize all of the recommendations in these areas, but rather to highlight how the priority, sequencing or appropriateness of recommendations may affected by potential changes in globalization and technology. Whereever possible, nuances by country typology, sector or firm characteristics will be noted.
Internal Consultations
The team has organized brainstorming sessions with IFC's Thought Leadership Group and at the IFC Manufacturing, Agribusiness and Services (MAS) Knowledge Forum. The team is also cooperating with task teams on new sources of growth in China and productivity in Brazil. In addition, the team is liaising with other teams in the Bank in connection with related research on structural change, including in the SSA and LAC Chief Economist Offices. The report began as a DECPG flagship, with T&C as the partner GP. With DEC's decision not to launch a new flagship series, T&C is taking the work forward. It is drawing on much of the background work that was being jointly planned, with the scope narrowed somewhat to focus on issues within T&C's expertise. The report is expected to be 60-80 pages and to be helping set what is expected to be a larger multi-year work program. 
External Consultations
